UNCLASSIFIED 


AD  NUMBER 


AD842116 


NEW  LIMITATION  CHANGE 
TO 

Approved  for  public  release,  distribution 
unlimited 


FROM 

Distribution  authorized  to  U.S.  Gov't, 
agencies  and  their  contractors; 
Administrative/Operational  Use;  OCT  1968. 
Other  requests  shall  be  referred  to  Air 
Force  Weapons  Center,  Attn:  SWTEE, 
Kirtland  AFB,  NM  87117. 


AUTHORITY 


AFSWC  ltr ,  19  Sep  1973 


THIS  PAGE  IS  UNCLASSIFIED 


AD  8  4  2 1 1  6 


AFSWC-TR-68-19 


AFSWC-TR- 

68-19 


OUAUFICATION  TESTING  OF  THE 
BDU-12/B  PRACTICE  BOMB 


Mahlon  E.  Traylor,  Jr. 


AIR  FORCE  SPECIAL  WEAPONS  CENTER 
Ah  Fence  Systems  Command 
K  inland  An  Force  Rase 
Ne  w  M  e  x  i  c  o 


TECHNICAL  REPORT  NO.  AFSWC-TR-68-19 


October  1968 


This  document  Is  subject  to  special  export  controls  and  each  transmittal 
to  foreign  governments  or  foreign  nationals  may  be  made  or.lv  with  prior 
approval  of  AFSWC  ( SWT  EE)  .  Kirtland  AFB,  NM,  37117. 


AFSWC-TR-68-19 


AIR  FORCE  SPECIAL  WEAPONS  CENTER 
Air  Force  Systems  Command 
Kirtland  Air  Force  Base 
New  Mexico 


When  U.  S.  Government  drawings,  specifications,  or  other  data  are  used 
for  any  purpose  other  than  a  definitely  related  Government  procurement 
operation,  the  Government  thereby  incurs  no  responsibility  nor  any  obligation 
whatsoever,  and  the  fact  that  the  Government  may  have  formulated,  furnished, 
or  in  any  way  supplied  the  said  drawings,  specifications,  or  other  data ,  is 
not  to  be  regarded  by  implication  or  otherwise,  as  in  any  manner  licensing 
the  holder  or  any  other  person  or  corporation,  or  conveying  any  rights  or 
permission  to  manufacture,  use,  or  sell  any  patented  invention  that  may  in 
any  way  be  related  thereto. 

This  report  is  made  available  for  study  with  the  understanding  that 
proprietary  interests  in  and  relating  thereto  will  not  be  impaired.  In  case 
of  apparent  conflict  or  any  other  questions  between  the  Government’s  rights 
and  those  of  others,  notify  the  Judge  Advocate,  Air  Force  Systems  Command, 
Andrews  Air  Force  Base,  Washington,  D.  C.  20331. 


DO  NOT  RETURN  THIS  COPY.  RETAIN  OR  DESTROY. 


.1  "iC'lOH  □ 

,  section 

l  -..-1  a 

r.i;  it  •  :  J  ' 


ipK 


Y 

3t!1  DU  lc‘  railAtfLlTi  CODED 
Did.  •  -M  sr  SPECIAl 

i  i 


AFSWC-TR-68-19 


QUALIFICATION  TESTING  OF  THE  BDl’-12/B 
PRACTICE  BOMB 
Mahlon  E.  Traylor,  Jr. 


TECHNICAL  REPORT  NO.  AFSWC-TR-68-19 


«* 


This  document  is  subject  to  special 
export  controls  and  each  transmittal 
to  foreign  governments  or  foreign 
(  nationals  may  be  made  only  with  prior 
approval  of  AFSW;C  (SW’TEE),  Kirtland  AFB, 
KM,  87117.  Distribution  is  limited 
because  of  the  technology  discussed  in  | 
the  report.  j 


AFSWC-TR-68-19 


FOREWORD 


This  report  was  prepared  under  Project  057035,  Program  Element  6.44.15.03.4, 
by  the  Physical  Engineering  Branch  of  the  Systems  Engineering  Division,  Direc¬ 
torate  of  Test  and  Engineering,  Air  Force  Special  Weapons  Center.  Testing  was 
performed  at  the  request  of  the  Air  Force  Weapons  Laboratory  (WLDM). 

All  actual  testing  was  accomplished  from  6  May  through  12  June  1968.  The 
report  was  submitted  in  July  1968  by  the  Air  Force  Special  Weapons  Center  Test 
Director,  Mr.  Mahlon  E.  Traylor,  Jr.  (SWTEE) . 


Information  in  this  report  is  embargoed  under  the  Department  of  State  ITIARs. 
This  report  may  be  released  to  foreign  governments  by  departments  or  agencies 
of  the  U.S.  Government  subject  to  approval  of  AFSWC  (SWTEE),  Kirtland  AFB,  New 
Mexico,  87117. 


This  technical  report  has  been  reviewed  and  is  approved. 


MAHLON  E.  TRAYLOR,  JR, 
Test  Director 
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OSCAR  E.  HOPKINS,  JR. 

Chief,  Systems  Engineering  Division 


DAVID  E.  CHADWICK 
Technical  Advisor 
Directorate  of  Test  and 
Engineering 


A.  G.  SWAN,  Colonel,  USAF 
Director  of  Test  and  Engineering 
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ABSTRACT 

(Distribution  Limitation  Statement  No.  2) 

Vibration,  shock,  and  static  tests  were  performed  for  the  purpose  of  upgrading 
the  BDU-12/B  to  a  supersonic  air  drop  capability.  Only  one  of  the  four  units 
tested  was  capable  of  withstanding  the  predicted  parachute  opening  forces,  and 
that  was  with  a  negligible  margin  of  safety.  A  potential,  though  not  serious, 
fatigue  characteristic  was  discovered  in  the  tail  mounting  hardware  The 
BDU-12/B  cannot  be  qualified  for  supersonic  release. 
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SECTION  1 
TEST  1TEM 

The  BDU-12/B  is  a  practice  bomb  designed  for  release  from  a  f ighter-bomber . 
The  unit  weighs  approximately  500  pounds,  has  an  overall  length  of  10  feet,  and 
has  a  diameter  of  1A  inches.  Upon  release  from  its  delivery  aircraft,  a  drogue 
parachute  is  deployed  to  slow  its  descent. 
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SECTION  II 
:fST  PROCEDURE 


Past  experience  has  shown  that  structural  components  fabricated  of  aluminum 
alleys  may  have  their  required  strength  characterise  * cs  degraded  to  an  unaccept¬ 
able  level  by  exposure  to  temperatures  associated  t-.h  supersonic  flight.  Con¬ 
sequently,  prior  to  any  testing,  the  front  part  of  the  tail  fins  of  BDU-12/B, 

SN  5227,  were  exposed  to  a  temperature  of  412°F  for  20  minutes.  The  rest  of 
the  unit  was  placed  in  a  300°F  environment  and  soaked  for  20  minutes.  See 
figures  1  and  2. 

The  required  shock  test  is  specified  in  method  516,  Procedure  1  of  MIL-STD- 
810A.  This  requirement  is  a  slope-front  sawtooth  input  of  20-g  magnitude  and 
a  duration  of  10  ms.  This  input  is  applied  three  times,  first  in  one  direction 
and  then  in  the  other,  along  the  three  mutually  perpendicular  axes  for  a  total 
of  18  shocks.  The  large  shock  test  machine  at  the  Kirtland  AFB  facility  is  a 
home-built  steel  frame  which  is  dropped  onto  a  lead  pig.  The  test  item  is 
mounted  to  a  simulated  bomb  rack  which,  in  turn,  is  affixed  to  the  shock  tester 
as  shown  in  figure  3. 

Method  514  of  MIL-STD-810A ,  to  which  this  unit  was  tested  in  vibration, 
calls  for  a  resonant  search  to  2,000  Hz  and  then  dwells  at  detected  resonances. 
T'nis  is  conducted  along  each  of  the  three  mutually  perpendicular  axes.  A  Ling, 
Model  249,  hydraulic  shaker  and  a  large  slip  table  are  used  at  this  facility 
for  vibration  testing.  Figure  4  shows  a  typical  test  setup  where  the  shaker 
is  driving  the  slip  plate. 

The  first  of  the  static  test  requirements  was  to  apply  a  120,000-pound 
parachute  drag  force  to  the  shroud  line  retainer  ring.  The  method  by  which 
this  load  is  applied  is  shown  in  figure  5.  The  unit,  with  fins  removed,  car. 
be  seen  at  the  extreme  left  side  of  the  illustration.  The  large  steel  rod 
inserted  through  the  tail  cone  pulls  on  the  shroud  lines.  The  other  end  of  the 
rod  is  acted  on  by  a  hydraulic  cylinder.  This  cylinder,  in  turn,  is  controlled 
by  a  technician  at  a  hydraulic  control  console.  Force  application  can  be  read 
as  a  function  cf  hydraulic  pressure  from  a  gage  in  the  line.  Both  the  unit  and 
the  hydraulic  cylinder  are  firmly  mounted  between  the  two  drilled  channels 
shown  iri  the  picture. 
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SECTION  III 
TEST  RESULTS 


As  explained  in  section  II,  the  shock  test  equipment  was  quite  crude.  Each 
shock  input  was  only  one-half  the  specified  10  ms.  Required  g  levels,  however, 
were  easily  obtained.  After  the  18  shock-pulse  inputs  had  been  imposed,  the 
unit  was  visually  inspected.  No  evidence  of  any  failure  could  be  detected. 
Figure  8  is  the  record  of  a  typical  shock  pulse  as  seen  by  the  unit. 

Vibration  testing  was  successfully  accomplished.  The  Z  (vertical)  axis 
vibration  requirements  were  performed  first.  With  the  monitor  pickup  on  the 
tail  cone,  distinct  resonances  were  recorded  at  51,  98,  172,  and  492  Hz.  The 
X  (longitudinal)  shake  revealed  resonances  at  75  and  350  Hz.  The  Y  (lateral) 
axis  test  was  attempted  but  not  accomplished.  Figure  4  shows  how  far  off  the 
centerline  of  the  slip  plate  the  center  of  gravity  of  the  unit  is  located. 

This  poor  confluence  rendered  the  driving  mechanism  dynamically  unstable.  The 
remainder  of  Y  axis  time  was  evenly  divided  between  the  X  and  Z  axes  resonances. 

All  during  the  vibration  test  series,  the  screws  holding  the  forward  lug 
nut  plate  kept  loosening.  This  would  be  of  little  consequence  during  a  mission 
as  long  as  the  sway  brace  torque  remained  sufficient  to  keep  the  lug  stressed. 
The  only  other  discrepancy  was  the  rupture  of  two  of  the  tail  fin  lug  screws. 
Figure  9  shows  where  the  head  has  fatigued  off  one  of  these  screws.  Figure  9 
also  illustrates  the  position  of  the  monitor  pickup. 

The  first  static  pull  on  the  parachute  shroud  lines  of  SN  5227  reached  only 
91,056  of  the  specified  120,000  pounds  before  failure.  The  mode  of  failure  can 
be  seen  in  figure  10.  It  can  be  seen  that  the  forward  casing  pulled  apart  just 
forward  of  the  retaining  ring.  The  broken  hardware  in  the  center  of  the  picture 
does  not  represent  a  failure.  It  is  merely  the  result  of  impact  on  the  steel 
pull  rod  after  the  case  had  failed. 

This  same  forward  case  was  the  one  used  in  the  lug  tests  which  were  passed 
successfully  with  no  visible  permanent  deformation  to  either  lugs  or  case.  The 
tail  cone,  on  the  other  hand,  was  so  badly  bent  because  of  impact  that  it  would 
no  longer  match  with  its  tail  fins. 


3 


AFSWC-TR-66-19 


The  tail  fin  static  test  was  conducted  on  SN  0935.  Figure  11  is  a  plot  of 
the  results  showing  that  the  fins  sustained  the  applied  loads  satisfactorily. 

A  preload  of  20  percent  was  applied  to  eliminate  possible  extraneous  effects 
of  nonlinearity  in  the  test  setup.  The  left  fin  returned  to  within  0.006  inch 
of  its  initial  20  percent  deflection  and  the  right  one  to  within  0.011  inch. 
Whether  these  slight  residuals  were  in  the  tail,  test  setup,  or  both  is  undeter¬ 
mined.  For  all  practical  purposes  it  is  considered  that  the  elastic  return  was 
linear. 

This  same  unit,  as  yet  undamaged,  was  then  used  to  repeat  the  parachute 
shroud  line  static  pull  test.  It  broke  in  the  same  manner  as  S\'  522  7  but  at 
77,216  pounds.  In  an  attempt  to  obtain  some  sort  of  statistical  validity  to 
these  ruptures,  two  more  units  were  subjected  to  the  parachute  pull  test. 

SN  5230  broke  at  a  total  pull  of  82,499  pounds  and  SN  1369  broke  at  95,098 
pounds,  both  in  a  manner  identical  to  the  first  two. 
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